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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for 
manufacturing a liquid crystal display element in which 
cell gap ununiformity in a laminated substrate is 
avoided and the tact time is reduced. 

SOLUTION: The device is equipped with an upper 
surface plate 31, a lower surface plate 34, a device 
substrate 10 prepared by laminating at least two glass 
substrates with a specified gap and disposed between the 
upper and lower surface plates, supporting mechanisms 
35, 36, 37 to support the lower surface plate, and 
moving mechanisms 39, 40 to move the supporting 
mechanism. The supporting mechanism consists of a 
contact mechanism 36a to be in contact with at least one 
side of the device substrate, an elastic mechanism 35 
and a rigid body 37 supporting the contact mechanism 
and the elastic mechanism. The device has such a 
structure that, during press forming by moving the 
moving mechanism, uneven force is applied to the device 
substrate by the contact mechanism but the uneven force 
is absorbed by the elastic mechanism so that the 



surfaces of the device substrate are substantially 
corrected to be in a parallel state. 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The element substrate which at least two glass substrates arranged between a 
top board, a lower lapping plate, and these tops and a lower lapping plate stick with 
predetermined spacing, and it comes to unite, Provide the used machine style which 
supports said lower lapping plate, and the moving machine style to which this used 
machine style is moved, and [ said used machine style ] The contact device which contacts 
the 1 side of said lower lapping plate at least, an elastic device, and these contact device, 
Constitute from the rigid body which supports an elastic device, and at the time of the press 
molding by migration of said moving machine style [ said element substrate ] said contact 
device - the biased force also winning popularity - the manufacturing installation of the 
liquid crystal display component characterized by constituting so that the biased force may 
be absorbed by said elastic device and the surface of said element substrate may be 
substantially amended by the parallel condition. 

[Claim 2] The liquid crystal display component which the glass substrate and silicon IC 
substrate which are arranged between a top board, a lower lapping plate, and these tops 
and a lower lapping plate stick with predetermined spacing, and it comes to unite, Provide 
the used machine style which supports said lower lapping plate, and the moving machine 
style to which this used machine style is moved, and [ said used machine style ] The 
contact device which contacts the 1 side of said lower lapping plate at least, an elastic 
device, and these contact device, Constitute from the rigid body which supports an elastic 
device, and at the time of the press molding by migration of said moving machine style 
[ said silicon IC substrate ] said contact device -- the biased force ~ also winning popularity 
— the manufacturing installation of the liquid crystal display component characterized by 
constituting so that the biased force may be absorbed by said elastic device and the 
surface of said silicon IC substrate may be substantially amended by the parallel condition. 
[Claim 3] The manufacturing installation of Claim 1 characterized by having formed the lobe 
in said top board in one, and constituting at the time of molding by migration of said moving 
machine style so that only this lobe may contact said glass substrate, and the liquid crystal 
display component of two descriptions. 

[Claim 4] The glass substrate of the liquid crystal display component which has a 
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transparent conducting film on the surface is beforehand attached with a transparent top 
board. [ next, the silicon IC substrate of said liquid crystal display component which applied 
seal adhesives beforehand ] The rigid body which prepared the elastic body in the upper 
part while setting up the center pin in the abbreviation center section is attached with the 
lower lapping plate which it has in the lower part. Next, raise said lower lapping plate by an 
air cylinder, and said silicon IC substrate adjusts the angle of said silicon IC substrate by an 
angle adjustment means on the preceding paragraph story in contact with said glass 
substrate. The manufacture method of the liquid crystal display component characterized 
by said air cylinder being raised again, and giving predetermined thrust to said lower 
lapping plate, next irradiating ultraviolet rays from said top board side, carrying out 
hardening fixing of said seal adhesives, creating an empty cell, and injecting liquid crystal 
into this empty cell after an appropriate time. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacturing installation and 
its manufacture method of the liquid crystal display component about the lamination of this 
liquid crystal display component about the liquid crystal display component as basic 
components, such as a projector and Projection TV. 
[0002] 

[Description of the Prior Art] The application to a projector, Projection TV, a head mount 
display, etc. progresses, and the liquid crystal display component 10 which stuck the silicon 
wafer substrate and the glass substrate has expanded the volume increasingly in recent 
years. The glass substrate 2 with which this liquid crystal display component 10 has the 
transparent conducting film 1 on the surface as generally shown in drawing 5 , In order to 
decide the liquid crystal 5 which is made to carry out for [ of silicon IC substrate 4 which has 
the picture element electrode (display area) 3 on the surface ] relativity, and is later 
mentioned in that clearance (cell gap), and this cell gap It fixes, and the antireflection film 8 
prepares and consists of seal adhesives 7 which consist of adhesives and a spacer 6 on 
the surface of the above mentioned glass substrate 2. In addition, 9 is a liquid crystal inlet 
used as the closure section. 

[0003] As a method of sticking the above mentioned glass substrate 2 and silicon IC 
substrate 4 here To JP,H6-18829,A ( drawing 7 ), like a description For example, the rigid 
body 1 1 (top board) of a couple, How to insert and press the above mentioned liquid crystal 
display component 10 between 12 (lower lapping plate) (rigid-body-rigid-body composition), 
Or a top board like drawing 8 [ with stainless steel or the ceramic material 13 ] Constitute a 
lower lapping plate from an air bag 14 (rigid-body-air bag), and This rigid body (top board 
13), the method of inserting and pressing said liquid crystal display component 10 carried 
out between air bags (lower lapping plate 14) -- [ one side / the rigid body 15 (top board) 
and another side / an air bag 16 ] as similarly shown in drawing 9 and it has the rigid bodies 
used as a lower lapping plate, such as stainless steel and the ceramic material 17, on this 
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air bag 16 (the rigid-body-rigid body /air bag composition - for example) It has the JP,H6- 
22231 8,A reference composition and there is the method of inserting the above mentioned 
liquid crystal display component 10, and pressing with press equipment between this rigid 
body 15 (top board), and stainless steel and the ceramic material 17 (lower lapping plate), 
etc. In addition, in the following explanation, when the arrow head is displayed into 
Drawings, the arrow head shall show the direction where the force acts. 
[0004] Furthermore, as the other methods, as shown in JP,H1 1-64866A there is also an 
example of combination using an air bag (how to use **** and an elastic buffer sheet for the 
air bag of a couple), for example. In the method of pressing with these press equipment, 
after securing a cell gap with the above mentioned spacer 6, adhesives were stiffened with 
the UV irradiation and heating which are not illustrated, and the eel of the liquid crystal 
display component 10 has been obtained. And after pouring in the liquid crystal which is not 
illustrated from the inlet 9 of the above mentioned liquid crystal after this, the liquid crystal 
display component 10 has been obtained like drawing 6 by closing this inlet 9. 
[0005] 

[Problem(s) to be Solved by the Invention] however, [ a method (rigid-body-rigid-body 
composition) as shown in above mentioned drawing 7 ] It is difficult to secure 
predetermined parallelism (**0.3 micrometer) as mechanical precision for securing a cell 
gap in two surface plates (the rigid body 11,12) which constitute equipment. Therefore, 
there was a trouble that the pressing pressure to a substrate becomes uneven, a defect 
was woken up, namely, a cell gap served as an ununiformity by the cell gap morphosis. 
Therefore, although the method of applying feedback to application of pressure is taken 
with the composition of JP,H6-18829,A shown in this drawing 7 , measuring a cell gap By 
this method, since equipment's being enlarged and very elaborate push pressure control 
were required, there was also a trouble that creation of the liquid crystal display component 
1 0 took time amount too much. 

[0006] Moreover, by a method (rigid-body-air bag composition) as shown in drawing 8 , 
since the substrate of silicon IC substrate 4 is an air bag 14, the ununiformity of tension 
happens to this air bag 14, and the pressure ununiformity at the time of a press arises too. 
That is, there is a trouble that a cell gap still serves as an ununiformity also by the method 
of this drawing 8 . 

[0007] Furthermore, [ a method (rigid-body-rigid body / air bag composition) as shown in 
above mentioned drawing 9 ] although the pressure homogeneity at the time of a press is 
good Since a substrate is an air bag (rubber) 16, a lateral slip may be started between the 
glass substrate 2 and silicon IC substrate 4, and lamination precision does not come out by 
this, and it has the trouble of causing the slip crack by a lateral slip. That is, there was a 
trouble that a cell gap still served as an ununiformity also by the method of this drawing 9 . 
[0008] Furthermore, as this remedy, as shown in drawing 10 , a top board again [ with 
stainless steel or the ceramic material 18 ] Although there are some which consist of the 
stainless steel and the ceramic materials 19 which are an identical material as having 
described the lower lapping plate above, insert these tops, a lower lapping plate 18, and the 
liquid crystal display component 10 described above among 19, and were pressed with 
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press equipment By the method of this drawing 10 , the composition which supports a lower 
lapping plate 19 with an elastic body 20 is adopted. That is, although the homogeneity of a 
pressure is maintained according to the method (rigid-body-rigid body / elastic body 
(rubber) composition) of this drawing 10 , since the substrates of the rigid body (stainless 
steel and ceramic material) 19 which constitutes a lower lapping plate are the elastic bodies 
20, such as rubber, it is difficult to avoid a lateral slip which was described above. 
[0009] That is, there is a trouble that a cell gap still serves as an ununiformity also by the 
method of this drawing 10 . And when the ununiformity of this cell gap applies the liquid 
crystal display component 10 obtained by this to a projector or Projection TV, it becomes 
the ununiformity (shading) of the light and darkness on a projection screen, and the cause 
of the color nonuniformity at the time of compounding three colors. 

[0010] Moreover, the top board 1 1 which is the rigid body when press molding is carried out 
according to the method of pressing with press equipment which was described above, 13, 
15, and 18, For example, when the foreign matter (they are 5 micrometers - about 100 
micrometers as magnitude) from the outside mixed between the glass substrates 2 
(avoiding is difficult for this point),' it had local, i.e., the trouble that the ununiformity of a cell 
gap happens around a foreign matter. The homogeneity of a cell gap is a fringe (stripes) at 
the time of using interference of heliurn-neon-laser light, and it is desirable to become 
concentric circular within 1 preferably under two (for one to be 0.3 micrometer) in a 
substrate side, it is because it comes out to this extent, and it is correctable by liquid crystal 
pouring and the sealing process of an after process if it is. 

[001 1] However, when it is not a fringe number beyond this, or concentric circular and there 
is turbulence of a still more nearly local fringe configuration (local cell gap ununiformity), 
correction at an after process becomes difficult and causes yield lowering of manufacture. 
[0012] Then, when both substrates (the glass substrate 2 and silicon IC substrate 4) are 
pressed The composition which a pressure is applied to homogeneity there and a lateral 
slip does not produce is needed. 

[0013] If a trouble is considered and it goes like the above, and the recess for magnitude of 
a foreign matter is between a glass substrate and the top board which is the rigid body for 
example, the force will not be applied locally and the knowledge of what the ununiformity of 
a local cell gap does not happen to easily will be born. Then, this invention person etc. is 
not greatly dependent on the curvature on the surface of a substrate, a wave, and the 
doubling precision of both surface plates, as a result of inquiring wholeheartedly. It is what 
thought out the manufacturing installation of the liquid crystal display component which a 
pressure is applied to homogeneity when both substrates are pressed, there is no lateral 
slip among both substrates, the substrate surface is amended by the parallel condition, and 
a cell gap is made into homogeneity, and can be stuck. This invention aims at offering the 
manufacturing installation of this liquid crystal display component. 

[0014] Moreover, this invention cancels the local cell gap ununiformity produced when a 
foreign matter mixes, for example between a surface plate and a glass substrate, and aims 
at offering collectively the manufacture method of a liquid crystal display component of 
attaining the high yield. 
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[0015] 

[Means for Solving the Problem] [ invention where this invention is made in view of this 
trouble and which relates to Claim 1 ] A top board 31 , a lower lapping plate 34, these tops 
and a lower lapping plate 31 , and the element substrate 1 0 which at least two glass 
substrates arranged among 34 stick with predetermined spacing, and it comes to unite, 
Provide the moving machine style 39 to which the used machine style 35 which supports 
said lower lapping plate 34, 36, 37, and this used machine style 35, 36 and 37 are moved, 
and 40, and [ said used machine style 35, 36, and 37 ] The contact device 36a which 
contacts the 1 side of said lower lapping plate 34 at least, the elastic device 35, and these 
contact device 36a, Constitute from the rigid body 37 which supports the elastic device 35, 
and at the time of the press molding by said moving machine style 39 and migration of 40 
[ said element substrate 10 ] said contact device 36a - the biased force - also winning 
popularity - the biased force is absorbed by said elastic device 35, and it is characterized 
by constituting so that the surface of the element substrate 10 may be substantially 
amended by the parallel condition. 

[0016] The liquid crystal display component 10 which a top board 31, a lower lapping plate 
34, these tops and a lower lapping plate 31, and the glass substrate 2 and silicon IC 
substrate 4 arranged among 34 stick invention concerning Claim 2 with predetermined 
spacing, and it comes to unite, Provide the moving machine style 39 to which the used 
machine style 35 which supports said lower lapping plate 34, 36, 37, and this used machine 
style 35, 36 and 37 are moved, and 40, and [ said used machine style 35, 36, and 37 ] The 
contact device 36a which contacts the 1 side of said lower lapping plate 34 at least, the 
elastic device 35, and these contact device 36a, Constitute from the rigid body 37 which 
supports the elastic device 35, and at the time of the press molding by said moving 
machine style 39 and migration of 40 [ said silicon IC substrate 4 ] said contact device 36a - 
- the biased force - also winning popularity - the biased force is absorbed by said elastic 
device 35, and it is considered as the constituting description so that the surface of said 
silicon IC substrate 4 might be substantially amended by the parallel condition. 
[0017] Invention concerning Claim 3 is set to the manufacturing installation 30 of Claim 1 
and the liquid crystal display component of two descriptions. A lobe 32 and 33 are formed 
in said top board 31 in one, and it is characterized by constituting, as said glass substrate 2 
contacted only in this lobe 32 and 33 at the time of molding by said moving machine style 
39 and migration of 40. 

[0018] Invention concerning Claim 4 attaches beforehand the glass substrate 2 of the liquid 
crystal display component 10 which has the transparent conducting film 1 on the surface 
with the transparent top board 31 . [ next, silicon IC substrate 4 of said liquid crystal display 
component 10 which applied the seal adhesives 7 beforehand ] The rigid body 37 which 
formed the elastic body 35 in the upper part while setting up the center pin 36 in the 
abbreviation center section is attached with the lower lapping plate 34 which it has in the 
lower part. Next, raise said lower lapping plate 34 by an air cylinder 40, and said silicon IC 
substrate 4 adjusts the angle of said silicon IC substrate 4 by the angle adjustment means 
39 on the preceding paragraph story in contact with said glass substrate 2. After an 
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appropriate time, said air cylinder 40 is raised again, and predetermined thrust is given to 
said lower lapping plate 34, next ultraviolet rays are irradiated from said top board 31 side, 
and hardening fixing of said seal adhesives 7 is carried out, and an empty cell is created 
and it is characterized by injecting liquid crystal into this empty cell. 
[0019] 

[Embodiment of the Invention] One suitable example of this invention is hereafter explained 
based on an accompanying drawing. In addition, since the example described below is a 
suitable example of this invention, desirable various definition is attached technically, but 
the range in particular of this invention is not restricted to these modes, as long as there is 
no description of the purport that this invention is limited in the following explanation. 
[0020] [ the general drawing and drawing 2 which show the manufacturing installation of the 
liquid crystal display component which requires drawing 1 for this example ] The important 
section explanatory view of a top board in which the important section schematic diagram 
of the manufacturing installation of the liquid crystal display component which becomes this 
example, and drawing 3 constitute the manufacturing installation of ** and a liquid crystal 
display component, and drawing 4 are other important section explanatory views of the top 
board which constitutes the manufacturing installation of ** and a liquid crystal display 
component. In addition, the same part as the above mentioned conventional parallel omits 
the detailed explanation using the same sign. 

[0021] Drawing 1 is the general drawing showing one desirable example of the 
manufacturing installation 30 of the above mentioned liquid crystal display component. In 
drawing 1 - drawing 4 R> 4, the frame part which formed in this top board 31 in one the top 
board which 31 becomes from synthetic quartz glass, for example, and 32, and 33 are the 
central frame sections formed inside this frame part. In addition, an operation of this frame 
part 32 and the central frame section 33 is explained in full detail behind. 
[0022] The construction material which is easy to penetrate the light of ultraviolet regions 
near 365nm, such as fused-quartz glass, Pyrex glass (shot company trademark), and 
Tempax glass (shot company trademark), other than the synthetic quartz glass described 
above, for example as a top board 31 which is the rigid body is desirable. 
[0023] 34 is a ceramic material which constitutes a lower lapping plate, and a zirconia 
(Zr02) is suitable for it. 35 is an elastic body (rubber) which a bore 38 is formed in an 
abbreviation center section, and supports the above mentioned lower lapping plate 34, for 
example, low elastic rubber is suitable for it. 36 is a center pin which was set up by the 
abbreviation center section of the rigid body 37, penetrated the inside of the bore 38 of the 
above mentioned elastic body 35, and is in contact with the 1 side of a lower lapping plate 
34, and has formed Point 36a in the approximate circle arc. In addition, metallic materials, 
the charges of a ceramic material, etc., such as stainless steel, can be used for the above 
mentioned rigid body 37 and the above mentioned center pin 36, for example! 
[0024] The GONIO stage which has the goniometer which is not illustrated inside so that 39 
may be prepared in the above mentioned lower part of a lower lapping plate 34 and may 
adjust an angle in advance at the time of substrate lamination, and 40 are the pneumatic 
cylinders prepared in the lower part of this GONIO stage 39. 
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[0025] the method of obtaining the liquid crystal . display component 10 here using the 
manufacturing installation 30 of the liquid crystal display component which becomes this 
invention - mainly » drawing 1 and drawing 2 - if it requires, drawing 5 and drawing 6 will 
be combined, referred to and explained. 

[0026] [ the top board 31 of the side in contact with the glass substrate 2 ] as a concrete 
example [ the lower lapping plate 34 of the side in contact with silicon IC substrate 4 ] using 
fused-quartz glass Using the zirconia, using HANENAITO of low elastic rubber as an elastic 
body 35, as the rigid body 37, it has arranged in order of a graphic display using using- 
generally steel, and what processed the head of the screw made from stainless steel 
spherically as a center pin 36 was used. 

[0027] This is for tuning finely contact with steel as the rigid body 37 by the side of a lower 
lapping plate 34, immobilization between center pins 36, the point 36a of a center pin 36, 
and the zirconia that is a ceramic material as a lower lapping plate 34. However, as 
described above, it is not limited to this form. 

[0028] First, the transparent rigid body (top board) 31 is made to carry out adsorption 
immobilization of the coning company make #1737 glass which is the glass substrate 2 of 
the liquid crystal display component which formed the antireflection film 8 beforehand 
required for the surface, and the transparent electrode film 1. Next, after applying the main 
seal adhesives 7 (WR series) made from ******** Industry in which display area 3 periphery 
was made to mix the YAKUSHI Chemicals SW-3.2D1 spacer ball 6 on silicon IC substrate 
4 of a liquid crystal display component, While setting up a center pin 36 for this silicon IC 
substrate 4 in the abbreviation center section, the lower lapping plate 34 which it has in the 
lower part is made to carry out adsorption immobilization of the rigid body 37 which formed 
the elastic body (rubber) 35 in that upper part. 

[0029] Under the present circumstances, the point 36a of a center pin 36 is contacted at the 
1 side of a lower lapping plate 34. That is, when press molding of both the substrates is 
carried out, in order that the 1 side of a lower lapping plate 34 may receive 1 point load by 
the point 36a of a center pin, silicon IC substrate 4. by the side of said lower lapping plate 
34 becomes what it has a degree of freedom in the inclination direction of said lower 
lapping plate 34 for (the biased force is received). However, this degree of freedom will be 
substantially absorbed with an elastic body (rubber) 35 by having configurated the lower 
lapping plate 34 and the elastic body (rubber) 35, as described above. Therefore, since a 
pressure will be applied to homogeneity in this substrate side when predetermined thrust is 
behind given from down by the pneumatic cylinder 40 which this silicon IC substrate 4 
described above, there is no possibility that a lateral slip may occur. That is, the 
homogeneity of a cell gap is maintained. 

[0030] For this reason, even if the silicon IC substrate leans at the time of press molding, a 
press will run, both this substrate receiving correction of a cell gap so that the spacer ball in 
seal adhesives may be imitated. The homogeneity of the cell gap for which it asks at the 
lamination process of a liquid crystal display component is maintained by this, for example, 
a good result can be obtained also to a demand called one fringe by it. For this reason, 
when this is applied to the above mentioned projector and above mentioned Projection TV, 
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it can contribute to the improvement of shading and color nonuniformity greatly. 
Furthermore, this result is connected with shortening of the tact time of a process in order 
to make easy liquid crystal pouring of an after process, and correction of cell gap 
homogeneity by a sealing process. 

[0031] Next, it sets in the latest location just before it raises the lower lapping plate 34 by 
the side of silicon IC substrate 4 by a pneumatic cylinder 40 and this silicon IC substrate 4 
contacts the glass substrate 2. The angle of silicon IC substrate 4 is adjusted so that the 
above mentioned glass substrate 2 and above mentioned silicon IC substrate 4 may be 
parallel with the goniometer in the GONIO stage 39 which the lower lapping plate 34 
prepared caudad which is not illustrated. In addition, this adjustment can be excluded from 
production of the 2nd liquid crystal display component, when using the substrate of the 
same specification. 

[0032] A lower lapping plate 34 is made to pressurize by the thrust of 0.1MPa(0.63kgf) - 
0.3MPa (3kgf) by operating a pneumatic cylinder 40 again after an appropriate time. [ in 
addition, in out of range / of this thrust / (for example, under 0.1 MPa (0.63kgf)), or more 
than 0.3MPa (3kgf) ] As described above, not fitting in less than one is preferably proved 
experimentally by concentric circular under two (one is 0.3 micrometer) in the substrate 
side on the fringe (stripes) at the time of using interference of helium-neon-laser light. In 
addition, as a result of conducting various experiments, desirable thrust was the conditions 
near 0.25MPa. 

[0033] Next, both the substrates 2 and alignment of 4 are performed. The alignment by 
substrate appearance criteria performs this. In addition, even if it carries out by detecting 
the alignment mark on the substrate which is not illustrated by CCD, and adjusting XY 
stage of a surface plate, it is good natural. 

[0034] Grant of the predetermined thrust (0.1MPa(0.63kgf) -0.3MPa (3kgf)) to the lower 
lapping plate 34 by the above mentioned pneumatic cylinder 40 is held for about 30 
seconds from both the substrates 2 and the contact start of 4. Thereby, both the substrates 
2 and the eel of the sky where liquid crystal is not contained among four are completed. 
[0035] Furthermore, about 3000 mJ exposure of the 365nm ultraviolet-rays light which is 
not illustrated is carried out from the top board 31 side which consists of fused-quartz glass 
at the part of the seal adhesives 7, and hardening fixing of these seal adhesives 7 is carried 
out at the same time it continues this maintenance for about 10 seconds after this. 
[0036] After pouring in liquid crystal 5 from the liquid crystal inlet 9 into the eel of the above 
mentioned empty after an appropriate time, the necessary liquid crystal display component 
1 0 is obtained by carrying out closure fixing of this liquid crystal inlet 9 with adhesives. 
[0037] About the homogeneity of the cell gap by a series of above mentioned lamination 
conditions, it is 90% or more of the number of creation substrates, and the fringe number 
which is an index which shows homogeneity obtained the result of one or less (the cell gap 
difference in a center and an edge equivalent to 0.3 micrometer or less). Therefore, 
according to this example, large shortening of a tact time can be attained. 
[0038] Here, with reference to drawing 3 and drawing 4 , the frame part 32 and the central 
frame section 33 used as a lobe are explained. As described above, in drawing 3 , a frame 



bttn://ainn1 indl ncini fn in/cpi-hin/tran wr.h r.ni ciif»?n=h)-tn%^ A%9F%-}Fni'rm1 inrll n<; m ->nn< 



JP, 2002-214575, A [FULL CONTENTS] Seite 9 von 15 

part 32 is the 1 side of a top board 31 , for example, it is formed in the spacer 6 of the seal 
adhesives 7, and a dimension which becomes equal to spacing of 6 in one so that it may 
paste up in the state with regular glass substrate 2 and silicon IC substrate 4. Moreover, in 
drawing 4 , the frame part 32 which the central frame section 33 described above is further 
formed in the center portion in one by the same thickness as it, for example. In addition, if 
thickness t of this frame part 32 is set to the more than thickness as for which size becomes 
from the magnitude which is the above mentioned foreign matter, for example, 100 
micrometers Since that foreign matter is settled in this frame part 32, for example even if it 
is the case where foreign matters, such as dust, mix between a top board 31 and the glass 
substrate 2, the unevenness of a local cell gap becomes difficult to happen. 
[0039] moreover, when the phenomenon in which it is the case of the composition of the 
above mentioned frame part 32, the curvature of silicon IC substrate 4 is size temporarily, 
and the center portion of the glass substrate 2 is dented occurs Like drawing 4 , it can be 
beforehand prevented by adopting the composition in which the central frame section 33 of 
the frame part 32 currently further formed in the same thickness as it at the center portion, 
for example is formed. In addition, although the frame part 32 is formed in the shape of [ of 
RO ] a typeface etc. in this example, even if it is not limited to this and has the shape of a 
typeface of a rice field, it is good natural. 

[0040] Thus, by having formed the lobe (a frame part 32, central frame section 33) in the 
top board 31 in one, and having constituted at the time of molding by migration of said 
moving machine style (pneumatic-cylinder 40 grade), so that only this lobe might contact 
the glass substrate 2 Even if the foreign matter has adhered to the glass substrate 2, in 
order not to pressurize the foreign matter directly by a top board 31 , Since the glass 
substrate 2 is not pressurized through a foreign matter, without crushing a foreign matter 
and polluting the surface of the glass substrate 2 (it leading to display quality degradation in 
a projection image), the unevenness of a local cell gap is avoidable. By this, it can 
contribute to the improvement in the yield at a liquid crystal display component process. 
[0041] In addition, if it was in this example, the example using the glass substrate 2 and 
silicon IC substrate 4 as a substrate explained, but even if it constitutes an element 
substrate only from a glass substrate 2, it is good natural. 
[0042] 

[Effect of the Invention] The element substrate which at least two glass substrates arranged 
between a top board, a lower lapping plate, and these tops and a lower lapping plate stick 
invention of Claim 1 concerning this invention with predetermined spacing, and it comes to 
unite, Provide the used machine style which supports said lower lapping plate, and the 
moving machine style to which this used machine style is moved, and [ said used machine 
style ] Said contact device which contacts the 1 side of said element substrate at least, said 
elastic device, and these contact device, the time of the press molding constitute from the 
rigid body which supports an elastic device, and according to migration of said moving 
machine style — said element substrate - said contact device - the biased force - also 
winning popularity — the biased force is absorbed by said elastic device, and it constitutes 
so that the surface of said element substrate may be substantially amended by the parallel 
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condition. That is, when press molding of both the substrates is carried out, in order that the 
1 side of a lower lapping plate may receive 1 point load by a center pin, the glass substrate 
by the side of said lower lapping plate becomes what it has a degree of freedom in the 
inclination direction of said lower lapping plate for (the biased force is received). However, 
this degree of freedom will be substantially absorbed by the elastic device by having 
constituted the lower lapping plate and the elastic device, as described above. For this 
reason, even if said both substrates lean at the time of press molding, press molding will 
advance, both this substrate receiving correction of a cell gap so that the spacer ball in seal 
adhesives may be imitated. The homogeneity of the cell gap for which it asks at the 
lamination process of an element substrate is maintained by this, for example, a good result 
can be obtained also to a demand called one fringe by it. For this reason, when this is 
applied to the above mentioned projector and above mentioned Projection TV, it can 
contribute to the improvement of shading and color nonuniformity greatly. Furthermore, this 
result is connected with shortening of the tact time of a process in order to make easy liquid 
crystal pouring of an after process, and homogeneous adjustment of the cell gap in a 
sealing process. 

[0043] The liquid crystal display component which the glass substrate and silicon IC 
O " uo " u ' v ' ""'N" anangou uciv»8cn a iO\j uucnu, a iuwei lapping plate, and these tops 
and a lower lapping plate stick invention of Claim 2 concerning this invention with 
predetermined spacing, and it comes to unite, Provide the used machine style which 
supports said lower lapping plate, and the moving machine style to which this used 
machine style is moved, and [ said used machine style ] The contact device which contacts 
the 1 side of said lower lapping plate at least, an elastic device, and these contact device, 
Constitute from the rigid body which supports an elastic device, and at the time of the press 
molding by migration of said moving machine style [ said silicon IC substrate ] said contact 
device -- the biased force -- also winning popularity - the biased force is absorbed by said 
elastic device, and it constitutes so that the surface of said silicon IC substrate may be 
substantially amended by the parallel condition. That is, when press molding of both the 
substrates is carried out, in order that the 1 side of a lower lapping plate may receive 1 
point load by a center pin, the silicon IC substrate by the side of said lower lapping plate 
becomes what it has a degree of freedom in the inclination direction of said lower lapping 
plate for (the biased force is received). However, this degree of freedom will be 
substantially absorbed by the elastic device by having constituted the lower lapping plate 
and the elastic device, as described above. For this reason, even if the silicon IC substrate 
leans at the time of press molding, press molding will advance, both this substrate receiving 
correction of a cell gap so that the spacer ball in seal adhesives may be imitated. The 
homogeneity of the cell gap for which it asks at the lamination process of a liquid crystal 
display component is maintained by this, for example, a good result can be obtained also to 
a demand called one fringe by it. For this reason, when this is applied to the above 
mentioned projector and above mentioned Projection TV, it can contribute to the 
improvement of shading and color nonuniformity greatly. Furthermore, this result is 
connected with shortening of the tact time of a process in order to make easy liquid crystal 
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pouring of an after process, and homogeneous adjustment of the cell gap in a sealing 
process. 

[0044] Invention of Claim 3 concerning this invention is set to the manufacturing installation 
of Claim 1 and the liquid crystal display component of two descriptions. By having formed 
the lobe in said top board in one, and having constituted at the time of molding by migration 
of said moving machine style/so that only this lobe might contact said glass substrate 
[ without crushing a foreign matter and polluting the glass substrate surface, in order not to 
pressurize the foreign matter directly by a top board even if the foreign matter has adhered 
to the glass substrate (it leading to display quality degradation in a projection image) ] 
Moreover, since a glass substrate is not pressurized through a foreign matter, the 
ununiformity of a local cell gap is avoidable. By this, it can contribute to the improvement in 
the yield at a liquid crystal display component process. 

[0045] Invention of the claim 4 concerning this invention attaches beforehand the glass 
substrate of the liquid crystal display component which has a transparent conducting film on 
the surface with a transparent top board. [ next, the silicon IC substrate of said liquid crystal 
display component which applied seal adhesives beforehand ] The rigid body which 
prepared the elastic body in the upper part while setting up the center pin in the 
abbreviation center section is attached with the lower lapping plate which it has in the lower 
part. Next, raise said lower lapping plate by an air cylinder, and said silicon IC substrate 
adjusts the angle of said silicon IC substrate by an angle adjustment means on the 
preceding paragraph story in contact with said glass substrate. After an appropriate time, 
raise said air cylinder again and predetermined thrust is given to said lower lapping plate. 
Next, since irradiate ultraviolet rays from the top board side, hardening fixing of said seal 
adhesives is carried out, an empty cell is created and it is made to inject liquid crystal into 
this empty cell, the ununiformity of a local cell gap can be avoided and it can contribute to 
the improvement in the yield at a liquid crystal display component process. 



[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing showing one example of the manufacturing installation 

of the liquid crystal display component concerning this invention. 

[Drawing 2] It is the important section schematic diagram showing one example of the 

manufacturing installation of the liquid crystal display component concerning this invention. 

[Drawing 3] It is the important section explanatory view of the top board which constitutes 

the manufacturing installation of the liquid crystal display component concerning this 

invention. 

[Drawing 4] They are other important section explanatory views of the top board which 
constitutes the manufacturing installation of the liquid crystal display component concerning 
this invention. 

[Drawing 5 1 It is the exploded perspective view showing the component part of a general 
liquid crystal display component. 

[ Drawin g 61 It is the composition explanatory view of a general liquid crystal display 
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component. 

[Drawing 7] It is the explanatory view of the main parts which constitute the manufacturing 

installation of the conventional liquid crystal display component. 

[Drawing 8] It is the explanatory view of other main parts which constitute the 

manufacturing installation of the conventional liquid crystal display component. 

[Drawing 9] It is the explanatory view of the main parts of further others which constitute the 

manufacturing installation of the conventional liquid crystal display component. 

[Drawing 10] It is the explanatory view of the main parts which constitute the manufacturing 

installation of the improved conventional liquid crystal display component. 

[Description of Notations] 

1 Transparent Conducting Film 

2 Glass Substrate 

3 Picture Element Electrode (Display Area) 

4 Silicon IC Substrate 
5. Liquid Crystal 

6 Spacer 

7 Seal Adhesives 

8 Antireflection Film 

9 Liquid Crystal Inlet (Closure Section) 

10 Liquid Crystal Display Component (Element Substrate) 

1 1 Rigid Body (Top Board) 

12 Rigid Body (Lower Lapping Plate) 

13, 15, 18, 31 Top board 

14, 16 Air bag 

17, 19, 34 Lower lapping plate 
20 Elastic Body 

30 Manufacturing Installation of Liquid Crystal Display Component 

32 Frame Part 

33 Central Frame Section 

35 Elastic Body (Rubber) 

36 Center Pin 
36a Point 

37 Rigid Body 

38 Bore 

39 GONIO Stage 

40 Pneumatic Cylinder 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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